Response of the anaerobe Desulfovibrio vulgaris Hildenborough to oxidative conditions: proteome and transcript analysis.
The method of two-dimensional protein gel electrophoresis was used to evaluate the changes at the proteins level following oxygen exposure of the anaerobic sulfate-reducing bacterium Desulfovibrio vulgaris Hildenborough. Fifty-seven proteins showed significant differential expression. The cellular concentration of 35 proteins decreased while that of nineteen increased as a specific consequence of oxidative conditions. The proteins that were less abundant belonged to various functional categories such as nucleic acid and protein biosynthesis, detoxification mechanisms, or cell division. Interestingly, quantitative real-time PCR revealed that the genes encoding detoxification enzymes (rubrerythrins, superoxide reductase) are down regulated. The loss of viability of D. vulgaris Hildenborough under these oxidative conditions (Fournier et al., J. Biol. Chem. 279 (2004) 1785) can be directly related to the decrease in the cellular concentrations of these proteins, thereby specifying the toxicity of oxygen for the cells. Among the proteins that were more abundant under oxygen exposure, several thiol-specific peroxidases (thiol-peroxidase, BCP-like protein, and putative glutaredoxin) were identified. Using RT-PCR, the up-regulation of the genes encoding the thiol-peroxidase and the BCP was demonstrated. That is the first time that these proteins have been shown to be involved in the defense of D. vulgaris toward an oxidative stress. Several hypothetical proteins were also shown to be differentially expressed. A function in the defense mechanism against an oxidative stress is proposed for these uncharacterized proteins.